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Column Dimensions (Tvpes 2,3,4.6,8.9)

Rectangie (type 2)
Rectangle/Fillets (type 3)
Semi-Circular Ends (type 4)
Hexagon (type 6)
Oetagon (type &)
Round {type 9)

X-Width (Types 2,3.4.6,8,9)

Enter the width (in) of the column paraliel to the x-axis ( 1.e. rransverse direction). The
largest dimension of the column must be ariented in the x-direction.

Y-Thick (Types 2,3.4)

Enter the thickness (in) of the column parallel to the y-axis (ie. longitudinal
direction). The smallest dimension of the colunn must be oriented in the y-direction.

X-Fillet Y-Fillet (Type 3)
Enter the fillet dimensions (in) parallel to the x and y axes. This is used 1o describe

a rectangular column with chamfers on the corners or to describe a hexagonal or
octagonal shape that is not regular,

Steel Panels

Rebar Lavour (Type 1 - Manual Input)

This option may be used to describe a column with an unusual or non-symmetric rebar
parem,.

Total Number of Steel Loops

Enter the number of steel loops to be input. All rebar locations in single loop must
have the same area.
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Total Number of Steel Coordinates

Enter the total number of steel coordinates (rebar or bundled rebar locations) for all
the loops. The maximum number of steel coordinates is 300,

Loop Number _ Has _ Coordinates
The program generates the number of the current steel rebar loop being described.
You cannot write over this number, it is for vour information only. The input panel
allows up to 60 steel coordinates per loop.

Enter the number of coordinate sets (rebar locations) in this loop.

Area of Each Bar

Enter the area of steel (sq in) at each coordinate (rebar location) in this loop.

X(N) & Y(IN)

Enter the x and y coordinates (in) of ¢ach individual reinforcing bar or bundlc of bars.
The ongin (0,0) of the coordinates is located at the centroid of the cross-section.

Rebar Layouts (Types 2,3,4,5)
Intersecting Loops (Tvpe 2)

Semi-Circular Ends (Type 3)
Concentric Loops  (Type 4)

Number of Steel Rebar Loops (Type 2)

Enter the number of intersecting steel rebar loaps.

Total Number of Steel Rebars (Type 2,3)

Enter the number of stes] rebars.
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Loop Radius (Type 2.3,4)

Enter radius (in) of the circle that passes through the center of each rebar, When
bundled bars are wsed, the radius should pass through the center of gravity of the
bundle.

Intersecting Loops (Type 2)

All the loops have the same radius. The centers of the intersecting circles lie on and
are symmetrcally spaced along the x-axis. There is no limit to the number of
intersecting loops.

Semi-Circular Ends (Tvpe 3)

The semi-circles at each end have the same radius and their centers lie on the x axis.

Concentric Loops (Type 4)
Enter a radius foreach circle. The center of each circle is at the origin. The maximum
number of Concentric Loops is five.

Loop Spacing (Type 2.3)

For Intersecting loops (Type 2) or Semi-Circular Ends (Type 3) enter the distance (in)
from the center of one circle to the center of the adjoining circle.

Area of Each Bar

Enter the area of steel (sq in} at each location. The area of stee] at each location in
a row or loop 1s the same. For bundled bars, enter the combined area of all the bars
in the bundle; i.e,, for a bundle of 3 #8 bars, enter an area of (3 x 0.79} 2.37 square
inches.

Number of Bars (Type 4,5)

Enter the number of rebar locations in the row or loop being descnbed. A bundle 13
considered as one Jocaton.
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Rows (Tvpe 5)

X-Coar & Y-Coor Start Row

Enter the x and y coordinates {in) of the first bar in cach row.

X-Coor & Y-Coor End Row

Enter the x and v coordinates (in) of the last bar in each row of bars. Be careful not
to enter the same bar twice as the end bar in two different rows; especially for corner
bars.

Load Panel

Load Page __of
This is the current load page (set). You may enter up to 10 separate load pages (sets).

Footing Data File ? (Yes/No)

Enter "YES' to create a “FOOT™ input data file. This file will contain the column
dimensions, column end conditions, the service loads, factored loads, ARS unreduced
seismic, and probable plastic loads to be used in the footing design program. For
columns fixed at the bottom in both disections, or pinned at the bottom in one direction
and fixed in the other direction, the loads must be described at the bottom of the
column. However, for columns that are pinned at the bottom in both directions, the
loads must be described at the top of the column. For this case the program will
aumomatically increase the dead load to include the weight of the column (based on
the column area and Jength), and not pass any moments to the “FOOT input data file.
This option is only available in the “CHECK" mode of the yield program.

Footing Type (Spread) (Pile)

Enter the type of footing to be designed atalater time using the footing program. The
"PILE’ option refers to a muitiple pile footing.

Load Name -

Enter up to 30 characters to define this page (set) of loads. This information will also
appear al the top of any plots.
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Effective Length Factors
Ky (Trans) Kx (Long)

Enter the effective length factors, Ky and Kx, in the transverse and longitudinal

directions respectively. These K-factors are used to calculate critical buckling loads
and moment magnification factors. The longitudinal K-factor (Kx) may be obtained

from the BDS program and the transverse K-factor (Ky) may be obtained from the

Bent program. These K-factors may also be calculated using the nomograph ( Table

C-2) and the procedures outlined in Appendix C of the Caltrans Bridge Design

Specifications manual

Percent Impact

Enter the Fercent Impact used to calculate ‘Live Load + Impact’. The program uses
the Percent Impact in the “CHECE" mode when the loads are described at the bottom
of the column to calculate the service and factored loads for the footing design. (The
live loads are reduced by the Percent Impact for footing design loads.)

Columno Length

Enter the clear length (ft} of the column (i.c. the distance from the top of the footing
tothe bottorn of the soffit). This length is nsed in the plastic hinging analysis (CHECK
mode) and to calculate moment magnification factors and critical buckling loads
(DESIGN and CHECK mode). Enter a zero o suppress the above features.

Tie=1
Spiral=0 -
Enter 1 for a tied column or a () for a spirally reinforced column.
Top=1
Bottom={

Enter 1 if the section description and the loads are for the top of the column. Enter
O 1f the section and the loads are for the bottom of the colomn, If the loads are at the
bottom of the column and the program s in the “CHECK" mode the appropriate loads
for the footing design will be calsulated and printed,
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Ductility Factor (Z)

Enter the seismic ductility and risk factor (Z). The program will reduce the ARS
seismic moments by this factor. The program does not reduce the ARS seismic axial
loads.

Column End Connection (Topy Topx Boty Botx)

Enter the end condition at the top and bottom of the colurnn. Input a *0" for a pinned
end condition or a *1" for a fixed end condition. For a single column bent entera ‘0’
for “Topy" to model a cantilever condition in the transverse direction. The default
is ‘1" to model fixed at both ends.

Group Loading Data {Kip-Feet)

My is the moment in the transverse direction of the bent, this is the moment about the
v-axis of the bent. Mx is the moment in the longitudinal direction of the bemt, this is
the moment about the x-axis of the bent. N is the normal force (axial load). The x
and y axes pass through the centroid of the column and the loads are applied at the
centroid of the column. Input the loads at the service level except for the arbitrary
factored loads and ARS unreduced seismic loads.

PMY, PMX and PN are moments and axial loads due to the *P' live loading. Input

1.15 times one lane of ‘P load (1.15P) or input 1.15 times one lane of ‘P" load plus
one lane of ‘H’ load (1.15P + H), whichever controls. (CODE Table 3.2.22A})

Diead Load
Enter the moments and axial load due to the dead load.

PS (Prestress)

Enter the moments and axial load due to effect of prestressing.

CoLune DeEsiar By YIELD SURFACE = YIELD PaGE 5-3.21




‘t Baioce COMPUTER ManUaL 5-3 « NOVEMBER 1885

Live Load + Impact

Enter the moments and axial loads due to live loads plus impact for Cases 1, 2, and
3

Case 1 - Maximuom ransverse moment and associated loads.
Case 2 - Maximum longitudinal moment and associated loads.
Case 3 - Maximum axial load and associated moments.

W (Wind)
Enter moments and axial load due to wind pressure.

WL (Wind on Live Load)

Enter moments and axial load due to wind on live load.

LF (Longitudinal Force)
Enter moments and axial load doe to the longimdinal force of a braking live load.

CF (Centrifugal Force)

Enter the transverse moments {My) caused by the Centrifugal Force of the appropn-
ate live load moving around a curved structure. The centrifugal force for each case
(HorP: 1,2, or 3) will vary according to the number of lanes loadsd and the location
of the loads with respect to the column being analyzed.

T (Temperature)

Enter the moments and axial load due to thermal expansion or contraction in the
structure.
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Unreduced Seismic

Enter the ARS unreduced elastic seismic moments and axial loads (Le. unreduced
STRUBAG) for Case 1 (Transverse) and Case 2 {Longitudinal). (Code 3.21.1.1)

Case 1

Combine the forces resulting from the transverse loading with 30% of the comespond-
ing forces from the longitudinal loading,

Case 2

Combine the forces resulting from the longitudinal loading with 30'% of the corre-
sponding forces from the transverse loading.

Arbitrary Loads Service

Enter optional arbitrary loads at the service level, The program does not apply any
factors to these loads, Phiis setequal to 1.00 and the moments are not magnified for
slendemess. No check is made on critical buckling. These loads are used to make
a working stress analysis in the "CHECK™ mode.

Arbitrary Loads Factored

Enter optional arbitrary loads at the factored level. The program does not apply any
factors to these loads. Phi is set equal to 1.00 and the moments are not magnified for
slenderness. No check is made on critical buckling. These loads arc used in the
"DESIGN” and “CHECK™ mode using ultimate strength theory,

Note:

The absclute value of the algebraic sum of each load combination is applied to
produce compression in the upper right hand quadrant of the column.

Example Problem

The foliowing example problems will demonstrate how to “DESIGN”, “CHECK"
and "ANALYZE" acolumn. Plots are included for the “CHECK" and “ANALYZE"
opuons.

CoLuMy DESIGN BY YIELD SUSFACE = YIELD PaEE 5323




PasE 5-3.24

Bainge CoMPUTER Manual 5-3 = NOVEMBER 1995

OEMERAL DATA PANEL - 1

I e e e e e P R T R R P R P R R R TR T R R PR AT RN

L] L]
. TIELD GENMEFAL INFOREATION - 1 -
& L
. TITLE: 4° X ¢ FRCTANIOLAR WITH FILLETS DESIGH .
* 1= MANUSL £ = FEXRICE COLRS  TYPE = ] .
* 3 = EBCTRMOLE P = CCTRGON .
* 1 » RECTANALE/FILLETS % = BIEED .
* 4 = DEMI-CIRCULAR EWDS .
L -
L ] L]
B T § = COMCEMTRIC LOOPE BERMR TIFE =2  *
= 3 = IHTERSECTING LOOFS T = BONE d
*+ 1 = SEMI.CIRCULAR EWDS d
L]
0= HG DLOT 3 = FE V3 ENY PLAT TivE= 4  *
. 1 & PH WZ HH & =.ENE VF MY '
2= P VI R -
- L]
L] L]
* £ = AMALYIE i = CHEER PROBLEM TYPE = 1 =
. { = DESIGH
L}
* ETHe=CONTINGE  PFI-ESCARE FPSSCONCRETE FPE=OTEEL FRTLOADS FFo=FILE .

LR TR TR R AR R PR PR N R RS R R LR RL LR RS R R R R R R R LR LR bR LR b bl Ll R L

GEFERAL DATA FAREL - 2

T EIEtiEtitttesrrr s R R R R R R R R R R R R R R SRR R LR R R R R R T R R R L R R LRl l

- .
L -
. TIED GEREERAL DIFCMHATION - 2 .
L] L]
L "
- ETEEL. LTMTTH: MINIEUM Fafcis LONGITUDIERL STEEL - 1.00 PESCENT -
] MANIHIN FERIENT LOSIITUDIEAL ETEEL - & .00 PERCENT -
L] -
- HATERIAL PROPERTIZEN LT COMCRETE CCHPREESTVE STRESSE (FC! - 1150 FE3 -
- ToOUR: '8 MOOULYY FOR STEEL FEBARS |ES} & 2¥0CC0CC FPoa .
- ULT COMCRETE COMPRESSINE ETRAIN IBQL = A0 IRSIN N
. YIELOTNG STRESS FOR SFTZEL BEDARS (FY| = £0000 PAT .
- -
- -
" RiDST DATA WUHBTR OF S01TMNE TN TRE BEET ' g =
" GUT TS OUT DIAVMETEA COF SPIFAL = dd 00 THONES "
- ETSTAMCE FROE IOF FLASTIC HIKGE 0 4
' CENTER OF GRAVITY ©F F/FERSTRDITURE L 31.%0 FEET tn
o CENTER 70 CENGER FFACING OF ZOLIDMNS L ©.80 FEET "
s ATHTER==CaNTINGE DPI=BESCATE TPPEOsCCRCAPTE  BR6aSTEEL PF7-LIADE FES-FILE *

e e e T T e T TR R R

CoLUNMN DESEN BY YIELD SURSACE = YIELD




Brioge COMPUTER MaNUAL 5-3 = NOVEMBER 1835

I’F CONCRETE - PECTANGLESFILLETS PANEL [TWFE = 1)
STEEL - INIZRSESILNG LLOFF FAEEL ITYFE = 4}

EE R R R R R L R R R R R R R R R T TR T T I e

" s

¥ & w

L]
B COlMY DIMEMIDONE (JECHES]
1 ORATENT LARSEST CIMENSION I X.DITARITION

- I-WIDTH = 5E.00 ]
. Y-THICE = &F.02 -
. " E-FILLET = .09 "
. YFILiET w 9,00 .
L] LA L R A A L L L R R R L L L e L R R R R T R E R R TR Tl "
- L]
£ REBAR LAYOUT (IETHES) .

. INTERSECTIRS LOOPE TYPE 1) "
" -
¥ JURHER ©F FOEEL REBAR LOOPE = 3 *
" TOTAL MUMIER CF STEEL REAMRS = ik L]
. Ll PADIS s 33.4pF =
. 1407 SPRACING = 4.0 -
iy ARER OF EACE EAF - L.5E "
L] -
= LOOF FADTOS = BADITE OF A CIRTLE THAT PASSES THRODGH THE CENTER OF EACH RAR 8
" LOCF SPACING = DISTANCE FROE CENTER 70 CENTER oF ASTACEST CIACLES. v
- -
L < ENTEF = 0T M FFA=BESCATE FRenGENERAL FFT = LOADE FF?=FILE s
L] -

AR R R L LR R R R LR R R T T

L LOAT PANEL

TETFE TSRS RS TARTEAYET TR FATRARFE AR IFETNARE FERATREIREAENAAR R AR RN R i bR R R R A
& ]
. LOAD RMEE 1 OF 1 FOOTING DATR FILE ¥ (YES/R3! = ¥ES -
4 LEAD MOSE LoAR | AT BYiTOH FSOTING TYPE [GFREAT! (FILE] = RILE +
. EFFECTTVE LESSTH TACToRs PERCDNT COLEEDE TiEsi TOF=1 RCTILITY .
. EY [TRAME| EX (LOES]  THTAST LDETH  SPTRALad sopl=d  FASTOR 4T .
. 2.10 1.04 10.00 23.00 o ] i .
» -
- COLME IND COMDITOTION [TUFT TORK BOTY BITA|  (lsFIN O=FIN] 0 11 : -
. SERVICE LOARS: c Lo THPALT = thiTs K-FT -
. CASE 1 CASE 2 CAEE 3 -
. DEAD PRE TAANE  ISRI  ANTAL -
. LOAR  ETRERS HY-MAK M-MAX  M-HAX  WIRD L LF CF-MY TEMT ¢
I | ¢ 1087 L] 1983 39S EEL] { a e s
- b i kL] g =3& 417 -dif 14 F 1 0 ] J&7T L
= 2083 ] 173 158 367 =118 E] i ] - R
= FHY T1d 2177 7140 ] -
= Pl -&8 567 -58 ] -
. i -]+ avh =1 b -
r-TRMENCCED SETSHIE -1— ARDTTRAANY LOADE —r— KPRTTRARY LOADS — .

- CASE 3 CREE 3 SERVICE  SRRVICE  FAETORED  FACTORED .
- HAX TRARS MAX 1042 AL=1 Al=2 A2 LR -
K 15350 15800 s b ] -] 651 o .

- K Liw (LT Bl ] L5 ¢ .
= ] % "0 1] 2 1l 4 o
* cEHTER O PFYeRS FREGED PFSe0ON BTEeST PRSeCILD PPLOSADD LoAD PRIleDEL Loib -
EXEERER LR LR LR R AR R AR R RN R R LR R R SR S LA ER AERR R R R SRS TR SRR R RN ERE]

CoLurMN DESIGN BY YIELD SURFACE = YIELD Pace 5-3.25




‘t BricGE CoOMPUTER ManNUuaL 5-3 « NOVEMBER 1995

aftrans

Description of Output

Design Example

PAaGE 5-3.26

The first page of output 15 a copy of the XEDIT input data hle. The format s desenibed
under “INPUT DATA FORMAT (XEDIT)".

Input Data - OQutput Pages 1 to 5

These pages contain the input data pnnted in a formatted form. The program
generates and prints a table of the concrete and steel rebar coordinates. Output Page
4 conlans a table of Initial Reference Data and the Column Load Data. The designer
should carefully check these pages for accuracy.

Factored Loads for Column Design - Output Page 6

The input loads are combined into groups and cases as defined in section 3.22.14 of
the Code and printed as “APPLIED FACTORED" loads The program iterates
between the maximum and minimum percent steel to determine the controlling group
loading and the area of steel required. Using this area of steel, the moment capacity
{Mu), PHI x Nomanal Moment (Mn), is determined for each applied axial load at the
same angle as the applied resultant moment. The "RATIO™ (MwM), the moment
capacity (Mu) of the column divided by the apphed factored moment (M), is printed
next to each group loading. This "RATIO" gives the designer an indicaton of the
relative capacity of the column for the non-controlling group loads.

Final Resuts = Output Page 7

This table contains the controlling group loading and the area of steel required. The
program maintains the column shape and rebar location while the area of each rebar
location is varied. If the designer decides to change the size of the rebar, the radios
of the main steel bar loop should be adjusted before the problem is re-run.

Moment Magnification and Buckling Calcutations — Output Page §

This table contains the moment magnification factors used to magnify the transverse
and longitudinal moments. Also the critical buckling load is printed in transverse and
longitudinal directions of the column.
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HP-UX A.03.03 Tue

Jul

INPOT FILE: adalised yigld
[Py AN, DRI SRRSO, POl Iee.
&' X B' HECTANGULAR WITH FILLETS
3
i
3 26
. i
1 1.0 £.0
| 1250 28000000 2030
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20.45 24.00
LOAD 1 AT BOTTCM
2.10 1.04 20.00
o 0 3087 BOC
102 0 -34 417
2083 0 272 150
7140 - 4177
-88 EE7
515 273
13353 19260 30a
578 E0B4 104
75 70 102
1 .

DIRECTORY: /fuser/CEbel/ projectestest

43 09:54:03 POT 1955
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DESTGHN VERSION 1 12 .09 .83
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TL40 1]
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s L]
b ES51 1}
0 B51 1]
o A 2
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TITLE 4° X B' RECTANGULAR WITH PILLETE DESIGN 7/25/1995 059:54:01 PAGE 2

SECTAMNGULAR CROESS-SECTION (WITH FILLETE)
H¥X Y FX FY
8600 £8.00 9.03 §.00

CCRCRETE COORCIMARTES [INCHES)

| CLOORD X X
1 48.00 15.00
2 32.00 24 .00
| 4 -35.00 24 .00
4 =45.00 i5.G0
£ -48.00 -15.

-33.00 ~dd .
1%.400 =24.
48.00 =15

mi -
(=N =S =]
-1
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TITLE 4" X 8 RECTANGULRR WITH FILLETE EESIGN 7/235/199% 09:84:01 PAGE 13

INTERSECTING LOOF FPATTERM

RADIUS  EPACIKG MREF
40,45 28 .00 i.56

ETEEL REBAR COCRDINATES [INCHES)

AL K ¥
i =12.0% 16.61
2 12.09 -16. 61
K | -20.20 20.14
4 20.20 =20 .14
5 -23.13 19.84
& ‘d¥.13 =a¥.d4
T =17.08 15.77
B 17.08 =15.717
& =43.54 8.71

10 42,54 -8.71
11 -4d 48 -0
12 4. 4% -aa
1% -42.54 -8.71
14 a4, 04 5.71
LK -37.08 =15 .77
1E 37.08 i5.77%
1y =23.13 -. .34
18 I5.13 19.84
19 -20.20 =20.14
iQ 20.30 20.14
a1 12.00 lb.6l
22 -12.00 =16.61
il 4.:4 20.0%
i4 -4 .24 =20 .03
Fi= -# .24 20.05
it 4.24 -20 .03

THE ¥AIN LORGITUDINAL STEZL IS5 ASSIMED TC BE 4 11 BARS.

ERRGR ... THE INPDUT PERCENT STEEL IS5 LESS THAK 1.00 W
FERCINT ETEEL ASSUMED TO S5E 1.01 % - EXECUTION DONTINUES,
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TITLE 4' % &' APCTANGULAR WITH FILLETS DESIGH 7/25/1%%5 O09:54.01 PAGE d

samddrRaseRabdeddavenEnw N

* IHITIAL REFERFNCE DATR =

LA R A S SR ER SRSl RSt RE SRR SRR REERLEREELERESRTIRERREEREREREERERREERZE]

TFTAL ARER OF THE SECTICN A3 o= IC.88 ry=e2
WOMINAL AXIAL LORD ETRENGTH 2 = 14852.30 KIPS
TIThL REINPORTEMENT AREA RI3T ™ d44.90 INe+2
PERCENT STEEL = 1.01 &

GREOEE MOMENT OF IHERTIA ABOUT W-AKIE IYC = 154.51 PTe=4
GROSS MOMENT OF INERTIA ABOUT X-AXIS IXC = 359.1% Frevy4

STEEL MOHENT OF IKERTIA RBOUT W-AXIE IYS = 1.8634 FT*~4
ETEEL MOMENMT OF IKERTIA ARCOT X-ANIS IXS = L6002 PT*"4
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TITLE 4' % B° RECTANGULAR WITH FILLETS DESIGN T7/2571995 09:54:01 PAGE 8§

LE R R L AR LR L ERRELLEYL LRSS L]]

* COLIRLN LOAD DATA ([K-FT) *®

LR R R R R RN L o R LT kb e g e g

LOAD NAME: LOAL 1 AT BOTTOM
FOOTING DATA FILE: YES
TYRE FOOTING: PILE
coLmney COLUMN  STEEL LOCATION DOCTILITY
EFFECTIVE LENSTH FACTCES PESCENT LENGTH  1=TIE | «TOP FATTOR
KY (TRAK] KX [LONG) TIHPACT [FEET) C=EPTRAL  D=B0TZ0M 17
2.10 1.04 20,00 22.00 6 0 &.00

COLTHDY END COHDITIONS (TOPY TOPX BOTY BOTH] [1=2IX D=RIN) 0211

COLMEY GROUP LOADE - SERVICE (R-FT)

i== LL+IMPACT =i
CASE 1 CASE 2 CASE 3
DEAD FRE THANS LONE ANIAL

LEAD STREZSS MY=MAX MX=MAY HN=MAX WIND KL L¥F CF-3Y TEMP
MY v} ] I0aT ECO LI9ER A5E5 194 L] 1) 374
(.7 ] 1413 (1] =34 417 =48 23 i 4] 0 3&87
P 2083 L1} 272 150 36T -118 o} i) L+ Q
Y TLED &177 T140 1]
M -8B 87 -88 i
P EQ5 278 505 [i]
COLIME EEISMIC AND AFBITEARY LOARDE (E-FT]
{ARS) UHRESUCED BEISMIC AASITREARY LOALS AREITRARY LDADS
CASE 1 CREE 2 EEBRVICE CEGVICE ZFARCTORED FARCTORED
MAX TRAK MHAX LOHG ALL ALz ARL1 ALl
MY TRRM 10350, 15500. 300, . 651 . 2.
M LORG S2k. G084 . 300, i 851 .
¥ AXIAL TE. 4. acD. g 150, 3,
HOTE: A FOOTINS INPUT DATA FILE WARE NOT CHEARTED. & FOOTIKI

INPOT DATN TiLE 15 CHLY AVALIASLE LK THE “CHEIR® KIOE.

ARRITRARY SZEVICE LOADS ARD CWLY USZD TO MAES A
5 ANALYSIS 1IN THE CHECK MODE.

WOREING STRES
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LA L R R R L AL ERUE RN RN R LN LE AL R LA RARRLERSES:.ELERES.;

i ®" FACTORED LOADS FOR COLIRGN DESIGH (KIP-FT) =

FEEEEEFFREE RN AT AR AT R AT AR R ER AT AT A AR EE R IR SRR R AR R AR TRST AR TR TR AR R RRT R EE

| APPLIED FACTORED MOMENTS ARE MAGHNIFIZD FOR SLEMDESMNESS INH ACCORDANCE WITH
CALTRANS BRIDGE DESIGH SPECIFICATIONS. [ART B-1£.51]

i LEHCTH = 32.00 PT FC = 3.25 K51 Fr = 60.00 KSI
STEEL = 1.00 % AST = 44.46 50 IN
r— APPLIED FACTORED — iCAPRCITY

GROUE CASE TERARKRS LAW: Do AXIAL (PHI*MN] FHEI RATIO
My MK N B MU M
IH 1 GERE. 445, 6703, 2620.  1143E. .75 1.71
IH 2 1733, 1198, 2107, 2354. T95T. .75 3.80
IH E] 4153, 5946, 4255, 35¢3. 1llieRd. .75 3.7
IP 1 BiBa. 457, 9253, 2687 . 11562. .75 l.a4
IF 2 5430, Lik38. 5534, i394, 10565. .75 1.91
Ir 3 9182, %2, 300, LT 12023. .78 1.3%9
II 3135, 333, 3353, 1878. 10408, .75 3.11
I1I 1 5331. A94. 5545, 2339, i1124. .75 2.01
IIr 2 2558, aBE, 2707, 2180, gel2. TR 3.48
ITI - | 4070, 534. 4104 3139, 1154&. .75 4.Bl
v 1 4499, 4796. 6576, 2185, TiE3. .75 1.0%
v Fd 1526, E3BA, 5555, 2226, B0TE. .75 1.09
| v 3 1038 4873, 5747, Jia5. T455. LTS 1.33
W AeT4, 4557, 5963, 1805, E408. .75 1.07
Vi | ETRS. 46560, T429, 245, TET8. LT3 1.0d
f VI 2 2027. 5233, S9E8. 2096, 6305, .75 1.05
VI 3 LEL 47315, G454, I01E. TeRY. .75 1.lé
Wil 1 Ji25, 390, 3248, £135E. 13354, t.00 4.08
Wil 2 3250, 131k, 3504, 2153, il3g6, L.00 3.22

LA A LR LR LR AR L ERE LR LR LR ERERLE LR R LEA R R LA R LLE LS.}

= RABRITRAFY LOADS FOR COLUMN DESIGH (XIP-FT) *

TTEiEcrrcresr R R R R e s A s R AR R AR R AR R R ERERERRERERELERERERERERLERLER.ESRHSEEEZ:EERHEHE]

{ RRBITAARY APPLIED FACTORED MLMENTE ARE NOT MAGWIFIED FOR ELENDERNESS.

+=— APPLIETY FACTORED ——: CAPALITY

GROUDT CASE THRKS LLNG coaa AXTAL (PHI*MM} FHI RATIO
My K H by = ¥
ALl E51. 651, 431 G0 &180. 1.00 £.93

NOTE: THE AXIAL [ARS] UNREDDCED SEISMIC LOADS (Pl ARE WOT DIVIDED
BY TEE DUCTILITY FACTOR 2

CoLumy DESIGN BY YIELD SURFACE * YIELD PAGE 5-3.33
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srdm e RTA R

= PINAL HEEULTE =

LE R R RA R R R SRR RS R R TR R R R R R R R T T R R RS S

CCHTROLLING GROUF LOADING CROUP VI CRER ]

KCMIKAL AXIAL LOAD STREMGTH ... 14827. EIPS

TOTAL KD, OF SARSE INFUT 48 BRRE

FERCENT ETSEL HEQUIRED - 1.00 PERTENT

ALJUSTED RREA OF ERCH BAR 1.71 5. IN.

TOTAL AREA OF STEEL REQ. 4.46 B0. IK.

KUXBER OF BAES RECQUIRED 2B.% BARS AT 1.535 By.IN. PER BAR

#* KOTE: IF THE BAR 8IEE IS CHANUED, THE BAR LOCATIONE WILL
CHANGE AND TIE DESIGHER ERCULD COMSIDIR ALTUETING THE RADIUS
CEF MAIN STZEL BAF LOOF AND RE=RAUN THE PECBLEM.

** HUTE: THE LDESIGNWER MUST CHECE TO EREUHE THRT TEE BAR SPACING LIMITE
OF THE CODE ARE EATISFIZD,

"*® KWOTE: ALL QGRCUP LOADS REGUIRED LESE THAW 1.00 % STEEL.

oo DESIGH By YIELD SURFASE = YIELD
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B
} UTTLE 4° X B° RECTAXGULAR WITH FILLETES DESICH T/2%/1955 09:54:01 FAGE 8
R R R R R Y
* HOEENT MAGNIFICATICHN AKD BICHLING CALCULATIONS *
S L L R L R LA R e R R R A R T R gy

REPERENCE: “CALTRANS SRIDSE DESISH SPECIFICATIONS® [ART 5.1£.E5)
[2OLIMN ASSUMED TO BE UNBRACED AGAIKST EIDEEWRY, |

MAGY HUMENT MAGHIFACTION FRCTOR ABCUT Y-MXIS
MAGK = MOMENT MAGREFACTION FACTOR ABOUT X-RXIS

oY = CRITICAL BUCELING LORD ABOUT ¥-AXIZS
PN = CRITICAL SUTELING LOAD ABOUT X-AXIS

EY = EFFECTIVE LENGTH FACTOR ABOOT Y-RXIS = 2,10
KX = EPFECTIVE LEHGTH FACTOR ABDUT X-RXTE = 1,04
EY*L/R = SLENDERNESES RATIC ARSUT Y-AMIE = 21,
EX*L/R = SLENTERNESS RATIO ABOUT X-AXIS = 20,
Ive = STEEL MOMENT OF INEETIA ABOUT Y-RNIS = 1.883& Fre=y
IX=s = STEEDL MOMENT OF INERTIA ABOUT X-AXIS = G002 PFTe=4
MIEEST CRACTED CRITICAL

=MATIFICATION - =TRANSFORMED SESTION—: —BUCELING=—1 ANIAL
GR Ch TRAN LONG OCOME E*IY E*IX THAK LOKG LGAD

MAGY MAGH W MAS PCY B ¥
I 1 1.%00 1.0400 1.609 22312037, SEELESE, ADSEE0, 110572, 2521.
IH 2 1.000 1.000 1.303 22312037, 415445, 195650. 177512, 2257,
IH 3 1.400 1.000 1,000 42312037, SEC4858. 13E6EQ. 110572. 337L.
IFP 1 1.000 1.000 2.000 42312037, SEE4858, 193650, 1105872, 258K,
IP 2 1.000 1.009 2.000 42312037, 9iTe118. 185650. 1T7IsmE1. 22594
IP 3 L1.00C 1.000 1.000 42312037, SO0648%58. 135650, 119572, 3233,
II 1.060 1.000 1.098 42313037, 6274314, 135650. 118252, 1774,
ITI 1 L.000 1.000 L.020  42312037. EP1ETI4. 195650, 111568. 2239, ¢
III 2 1.000 1.000 1.080 43312037, B304390. 195£50, 1&8%0%2, Z081.
III 1 1.000 1.000 1.080 43312037, SEA4ESRE. 195E50. 110572, 1007,
IV 1 1.000 1.0D0 1.000 @ 43313037, 11081273, 19%E50. 208353, 1285,
IV 2 1.000 1.000 1.000 42312837 11121338, 158685, 205674. 33137,
IV 3 1.000 1.0C0 1.000 2 42312037. 10856133, 105E50. 204474, 1853,
v 1.000 1.000 1.000 42312037, 11037752, 195650. 20809B. T
Vi 1 1.000 1.000 1.000 43312037, 11032549, 195650, 20820400. ZLEG.
vI 2 1.000 1.000 1.000 2 4£2312037. 111037977, 195550, 2059343, 1997,
¥I 3 1,000 1.000 1.400 423120379, 10832317, 195650, 204225, 2BEE.
vII 1 1.000 1.000 1.000 42312037, LE4855. 195650. 110572, 202E.
vII 2 1,000 1.000 L.Q00 42312037, S03447E. 1958850, 170330 2021.
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